Invasive fungal infections are important causes of mortality despite advances in antifungal therapy. The aim of this study was collect information on plants used by traditional healers for the treatment of fungal infections in the Baham subdivision (Western region of Cameroon) and to assess the in vitro antifungal and antioxidant potentials of the extracts from the medicinal plants surveyed. The antifungal activity was assessed by the broth micro-dilution method and the antioxidant activity was determined using the free-radical scavenging assays. The extracts for the plants Kotschya strigosa and Eryngium foetidum had potent antifungal activity with minimum inhibitory concentration value of 32 µg/mL against Cryptococcus neoformans. Eugenia gilgii extract had the highest free radical scavenging capacity in 2,2-Diphenyl-1-picrylhydrazyl assay (IC 50 of 4.54μg/mL). There is a rich wealth of knowledge and usage of plants by traditional healers for the treatment of fungal infections and further studies should consider isolation of active compounds from the extracts in order to assess the potential for developing new, effective, safe and affordable phytomedicine for the treatment of fungal infections and other pharmacological applications.
INTRODUCTION
Invasive fungal diseases are important causes of morbidity and mortality. Nowadays, the incidence of invasive fungal infection has been increasing, mostly due to advances in medicine that may produce immunocompromised individuals 1 . It has been shown that 10-20% of HIV/AIDS patients die as a direct consequence of fungal infection 2 . At the same time, additional antifungal agents have become available, but despite these advances, mortality rates of IFIs remain unacceptably high, especially among immunocompromised patients 3 . In this regard, development of new bioactive compounds or new formulations of antifungals might be useful for a better therapeutic outcome. 7 . In order to provide data useful for conservation of cultural traditions and biodiversity, but also useful for community healthcare as well as drug discovery in the present and in the future, the present study was undertaken to identify the medicinal plants traditionally used for fungal infections in the Baham subdivision, Western region of Cameroon. In addition, in vitro screening of selected extracts from plants on which scientific knowledge is limited was also performed to provide the scientific evidence of their use.
METHODOLOGY Study Area
Baham is the Central sub-division of the upper plateau division of the western region of the Republic of Cameroon. The geographical located has been described in previous studies 8, 9 . 
Ethnobotanical Survey

Plant Material
Collection and identification of plants
The informants guided us to the field where we could see and collect specimens of the plant in question, in cases where they were not found around their homes. Standard methods were used in plant material collection, drying, mounting, preparation and preservation 11 . Plants were identified first by their vernacular names and later validated by Dr. Tchiengue Barthelemy a botanist from the Cameroon National Herbarium Yaoundé.
Extraction
Dried, ground plant materials (50g) were soaked in 300 mL of methanol for 48h with intermittent shaking. The methanol soaked plant extracts obtained were filtered using a Whatman No. 1 filter paper and the filtrate and evaporated using the rotary evaporator to give the crude extract. They were then kept under 4°C until further use.
Antifungal assay
Antifungal activity was performed against five strains of fungi including Candida albicans ATCC9002, Candida parapsilosis ATCC22019, Candida tropicalis ATCC750, Cryptocuccus neoformans IP95026 and one isolate of Candida guilliermondi. Minimum inhibitory concentrations (MICs) and Minimum fungicidal concentrations (MFCs) were determined by the broth microdilution method as previously described 13 . All the experiments were carried out in triplicate and Ketoconazole served as reference antifungal.
Antioxidant activity
Antioxidant activity of extracts by 2,2'-Azino-bis (3-ethylbenzothiazoline-6-sulphonic acid) diammonium salt (ABTS), 2,2-diphenyl-1-picrylhydrazyl (DPPH) and ferric reducing antioxidant power (FRAP) assays as well as the total phenolic content (TPC) and total flavonoid content (TFC) were determined as previously described 14 .
RESULTS AND DISCUSSION
Ethnobotanical Survey
Among the twenty-nine respondent interviewees, the most important group was traditional medicinal healers (51.7%), followed by villagers with empirical) knowledge on medicinal plants used as herbal remedies (31%) and herbalists (17.2%). Women and men were interviewed equally and the majority of interviewees encountered were at least 50 years old. A total of 47 plant species belonging to 43 genera and 28 families, used in the treatment of fungal infections was recorded ( Table 1) . In this study, the most represented family of plant is Asteraceae with 10 species belonging to 10 genera. The leaves were the mostly used parts of the plants (66% of the plants recorded 15 . These observations prove the reliability of information gathered during this survey. This is also consistent with other previous studies 9 .
Preliminary phytochemical investigations
Flavonoids, phenols, saponins, tannins, anthocyanins, sterols, triterpenoids and anthraquinones were found to be the most common phytochemical in the tested plant extracts ( Table 2) . Several compounds from these classes of secondary metabolites were found active on pathogenic microorganisms 16 . This finding suggests that these plants could be a promising source of bioactive principles with antimicrobial potency. Phenolic compounds were found to be present in 71% of the extract tested. This finding suggests that these groups of compounds might the main antimicrobial 16 .
Antifungal activity
Plants with limited previously reported activity were selected for in vitro confirmation of their traditional use against fungal infections. Therefore, they were screened for antifungal and antioxidant activity tests. Some of the extracts tested had no activity at the highest concentration tested (1024 µg/mL) against various Candida species. Active extracts presented variable antifungal properties with MIC values ranging from 32 to 1024 µg/mL ( Table 3 ). The extract of Kotschya strigosa had significant antifungal activity against the tested fungi (MIC: 32-64 µg/mL). The significant activity obtained with Kotschya strigosa extract might be due to his high content in phenolic and flavonoids compounds, which are known to possess antimicrobial activity 17 . This result confirms the antifungal potential of the plants investigated and their usefulness in treatment of fungal infections.
Antioxidant activity and total phenolic and total flavonoid content
The antioxidant capacity expressed as IC 50 value and the total phenolic and the total flavonoid content of all extracts are shown in Table 4 . The use of at least two different assays in evaluating antioxidant activity of plant extracts has been recommended by Moon and Shibamoto 18 . Consequently, extracts were tested for their antioxidant potential using the DPPH, the ABTS and the FRAP methods. The IC 50 values occurred in the range of 4.54 μg/mL to 719.44 μg/mL in the DPPH assay. Ten extracts out of twentyfour showed marked free radical scavenging capacity in DPPH assay with IC 50 values lower than 10 μg/mL, which is close to that of the positive control trolox and ascorbic acid. These results indicate that these extracts could be a potential source of natural antioxidants. The total phenolic contents and the total flavonoid contents of the extracts were respectively in the range of 7.45 to 332.62 mg GAE/g and 5.02 to 52.05 mg QE/g. According to Makkar 19 the TPC of an extract amounting to 5 mg GAE/g is considered to be significant and could have a beneficial antioxidant efficacy. It has been reported that the antioxidant activity of plant materials is well correlated with the content of their phenolic compounds; moreover, polyphenols have been reported to be responsible for the antioxidant activity in plant extracts 20 . Antioxidants fight against free radicals and protect against various diseases. Our overall results provided insight in the pharmacological activity of the underinvestigated Kotschya strigosa specie. In addition of presenting the best antimicrobial activity, Kotschya strigosa also revealed the presence of flavonoids and phenols in the phytochemical analysis. This observation was consistent with antioxidant activity with IC 50 value similar to that of the standard antioxidant ascorbic acid, in DPPH assay. This finding highlights the correlation between the phenolic compounds, the antioxidant and the antimicrobial activity. In the Table 5 are presented the Pearson's correlation coefficients (r) between total flavonoid and total phenolic contents the antioxidant activity, then between total flavonoid and total phenolic contents and the antifungal activity. A negative linear correlation was observed between total flavonoid and total phenolic contents and the antioxidant activity determined by DPPH and ABTS while a positive linear correlation was obtained with FRAP assay (r=0.728 and r=0.257 respectively). It is worth noting that, for the antioxidant activity, the smaller the IC 50 values, the better the antioxidant activity. For FRAP, TPC and TFC assay, the higher the values presented in Table 5 , the better the activity or the content evaluated. Therefore, correlations obtained satisfactory and corroborated with the literature reporting the relation between the antioxidant activity and TPC. Similar finding was found between total flavonoid content and the antifungal activity(r=0.129. It has been reported that many phenolic compounds have antimicrobial activity and antioxidant activity 21,22 . However, a very weak negative linear correlation was found between total phenolic content and the antifungal activity(r= -0.019). In fact, several recent works highlighted the potential role of phytochemical components, including the flavonoids and phenolic compounds, as important contributing factors to their antioxidant activity 23 . The antioxidant activity of phenolic compounds is mainly due to their redox properties, which can play an important role in adsorbing and neutralizing free radicals, quenching singlet and triplet oxygen, or decomposing peroxides 24 . Other studies have shown that many dietary polyphenolic constituents derived from plants are more effective antioxidants in vitro than vitamins C (ascorbic acid) and thus might contribute significantly to the protective effects in vivo 24 . 
